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ABSTRACT : PROBLEM TO BE SOLVED: To obtain stable output characteristics and at the same time 
simplify structure. 

SOLUTION: A semiconductor sensor chip 21 has a weight part 23 that is supported via 
beam part 24 in a frame body 22 and is structured to detect an acceleration up to 
approximately ±1 G by utilizing the piezo resistance effect of a resistance element being 
formed at the above beam part 24. The semiconductor sensor chip 21 is supported for a 
pedestal 26 with a thermal coefficient of expansion that is equivalent to it via the frame 
body 22. At this time, the frame 22 and the pedestal 26 are adhered by a flexible adhesive 
V 29 where a plurality of resin beads 28 functioning as a spacer are blended. Then, by 

setting the dimension of an air gap between the weight part 23 and the pedestal 26 to 
7-1 5^m in that adhesion state, the air damping of the weight part 23 is performed. 
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ft, Zcoftm-y-ll-FSMi. mt*WCHjjTL^V^ 
* 5 , t7; ••/ 7®£2 7 btCj^BitL^^^- *-/^fc' 

[0 04 9 ] *LT. ^y>X2 7±KUi, *cr>ft& 

l>§S153 5 (05#H3) #t#m:J:9E!£Sitl>t><7)-c 
AO. m-CG-ty-t2 5*W§fLS. H^(C 
«i. ^< fc { J *<g(*-tv^ yr2 lat^CixS:^ 



Qwcrwm. * to ,nni^i««4 i % 
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1£«9&S2 6fc*TU<-w yJMSrlttwfct 
J:9aj*»tt*)£jgf|;£BloTv*4. *«ttMT»i. W 
itf, ¥3?«:tytf,7'2 lfcflLffiJgfiE (5-6 
VSK) $r8ttDLfcttffiVC. Bftgftft ( 1 2 0 'CIS) 

[00 503 ±ELfc4*ttMO«j«tcJ:ntf . ttTfc 

Wnxr** y-r^ft«r7 — 1 5 ;um<7)iEB(::t£5E-f 
4 1 > I" J: ') . 2 3c7)Jii!)* . ^cOfiMgB 2 3%. 
V£i®.2 bW)^T?y\zynz£ VffimZ&m&b 

[00 5 1 ] *«»B|»tt. ±fSOJ: olcf»£ 

Siut G-t > -9- 2 5 . 0 . «» 2 4 KJBfiKSfifcffi 
!S5?a^txv'J£fiEi»«S:fiJfflLr± 1 GffltWCOjO 
3ISr^»T-& & «t -) C Lfc¥**-fe >"9-f - y 72 1 £ 

% 2 3 Rtf 6JS 2 6 Hfli7*t -y 7*tf9^1£ fc ONffi& 

mm®2 3tzmmmuifzw&x'<7)M®mi& ht 

[0052] d^09*^BB^*^J: 3 SMS2 3 
&^JS 2 6 HkOX7** -y 7£>i1£# 1 5 ^ mgSJil 
TC**tff. -SWt-tt^fc^T+^^xr/yfy 
TDtikim hixhzb tfftfr* tcoTbO. . 
SMSE 2 3 O&MCjBH Lfc G-fe >ir 2 5 *>asa«rtttf> 

£ 3 d B]*[TOtt**»J£-*-4fcftC 

tt, ±l£xr#>-y 7*8=2:1 1. 5fxmWmTb^ 

[ 0 0 5 3 ] ifc. *SWWCiJ^T. MffiSB2 3&tf 
£JS 2 6 laoxr^f-r y 7 , <7)-^^TRR(12r 7 n m t L 
/sffiWiUTKa^iaACJ:*. Hl*>. G-fe 2 5 
£fctt 4 -fc y-*tttt*>»» fc 5 JojIS^)«®t'OJ±5 
+HI (KIT, £*Ufc0GatfJfc"«O A J tfA>o<ki->3 
3MM=owc. *W6W*6qBiW(c»!WLfe«S*, OG 
ftfi<nu*iUtfmz-ttfo*<2mL, L*»i-W>£» 
IrfiUt. «W2 3* t fi*2 6«(c3l*»*feil**l«l 

2 5 C7) g6T'%t-r l> S I * ICg&T h{><r>XSr>hb 

[0054] ZCQXoK/MnUZ^X. G-fcy*25«0 

$ft-fc y-73- y 7" 2 .1 t-ti. CilarSEiJt^ tl*tf)VUi 



f-y72 1 k&Jl2 6 kO^ttfiHt^ft&nraittSMI 

[00 55] Z<7)tz#>. H7(Cjp? fi£2 3(C 

Sit* 2 6 fcttffl^ffll^ffiSKtiffl^^^lg 

m ( + ) 0 . £ £ , &m 2 6 Htcliitffitt^m?) 
«ff (-) #*a*fc^3»*R»«Ra t »£U -ii 
tff a «»^>IWft: J:ot. illfiMgC 2 3 RVgm 2 

6mz<ttX'mtLhmm\jjFi)i%ikt& . 

[0056] 

[&2] F=l/2XeXSX (V/d) 2 

fit. eii^vitmwz. sim§m2 3coimm. 

Vl,m$m 2 3&^JS2 6fg\com®M. d JixT^f-v 

[0057] ZCOX 0 I* FAqttLfcJi^fc: 

(is 23 26 I S»*fe<l*fc«>, 0 

jjBOGaj^j^awi**, «M2 3«r^*2 6^0 

btffrfrh. 

[0058] *mm&t. -tte^ i -3 txr^> >y r 
o-tffi*>" 0 g a* jc&erow*: tw&wwircaB-f 

2 1 RVfiffi2 6IH*>«a£i: 0 Gtt5^l 0^1)1: kOM 
^(COOT, XT^-yrO^t-ffiSrS^m*^! 0//m 
tX'l vm?^±tzm^X°gtnLK%%Z*th<?)X' 
*mn&i%immz£&&m'7r;2iiX^Z>. 

co±.nm&£b o gju* b omffi* jtsi tJtiiSrSAep 

Hag 3 6 RtfSRSMEWI 3 7 Srf Uffl . ^ y 

*h-v72\ mfism 2 6 mizw&ffig<?>ww>ma. 

mxS-thZblzi:r>'tf^tz. 
[0059] mSlZti^Xtyt>fr%£ o C. ft»IS*i; 
HSJttklilSkAk'-^l.. fr»tfc»« 
91* F SrffiiSLT, 0 Gffi*tf«g»3Wm^8HrtfcJR* 
ZXolZ-t&fzMzlt. aaSP2 3S^S2 6S<50X 
T^f-v •y7^ft$:J>4gS7C#<-t4ii:* i ^-C'S> 

■9-f-yT2 l&y^S2 6fSCCEp»n$il4iStt±<7)«(i[ 
^*<3. 5Vmgt'$)?.i:^pV1ti:a^^T. ±IEX 
T4r-V yr^ffi$-7/xmULJb, »t L<{±8^mlil± 

[0060] Wt&lz . iJSOj: ^ l^T^t y 7^1£ 
0, ««LfcS:M*ttjW»<i>*i*.:fcfc:$r4. 



DMcnnrirv ^ id dtnt9^iAAA i >. 



t 



[006 1] <I<7)ifr£\ SUSS 2 3&tf£ffi2 6fS|c7)X 
7**7 7"ii£OlrTI*r. *Od«2 6 fc *W*-te 

7 X 2 1 (ffl^Ws 2 2 1 OHWMeS ftfcflSWWOffl 
Bih'-X2S(c e fc0ff')J:-)(cLTV%|,*^, 

saa»tt*>3a©c 4 i a car* . 

[ 0 0 6 2 ] SMHB2 3«*IWSas«:X7*>t 
yflzX Off a i: a CUfc*WI0!t: iiilf . 
^i^^/ytry^fflOTr^/PTbq^tc^l)*^, flit 

&JS2 6fi]T'$S£7 SJRJ5afciBHU:g*«rinWIT'& 

x . ffisww*-fe y*H- v t<t>x o izzamm?) 7 u 

-A*q^W t * 0 , £K»/NWti*»r* * X o fc 
'Sri.. 

[00 6 3] &&2 6i£ft«d$$ix£ i t i g#*^- 
f-772 ltf>*W*2 2i:<al8#. ASMS* (5 00MP 

<•>. ^S2 6il^4»^#*Vtf-7ril2 lfcfMH" 

J: 3 «: * . i JJe»HJItt««» 2 9 tcti 

tttSt^t^S*!, d^ffllat"— X 2 8 i: LT<i!$ 
ttWMSWffi^ ( lOGPaOT) fc<0*ttffll/O* 

z>frh, %cnmmv-x2s<n>&(Et>K ±E"r»tt«Jt 

M 2 9 £ J: 4lD7J^WtSfig5:fflS-ri.S* { =5r < tul . 
[0064] fc- 772 1 

Ai>s;y^2 7fc:«*t*«iB»»o^«t:. ^:iffc*> 

tf 7 72 1 

«x-/H>' 3 4 Sr^TSffiJfci: Lfc*»6, ft»frt>tM 
ttSRfc X I B^tmfc* y-f f - 7 7 2 1 CJW«»!B* 

olztch. 

[0065] mMZ, 0 1 0 IZH. jiWISGSMb 0 G 

Mi. »«^-;uH3 4*R»tfc*^K:*i. >MW»fe» 
IHMVKHRc J: oTO GttJ*#©iK£&rr£ 

[00 66] tatx. £-£<fci¥«ft-fey-9-f-7 7-2 

lXtf£it£S»U:fedS2 6fc:4tU Sl£NSft-t> 
•9-^-7X2 lfc»UKJS*E*^W:«!B-C. ffi5effl 
flE3SHJRtBfJg"*IBKU:B1- k V> 3 a- y -< yfligSriS 
iHiKfcU^fe. 0Gdi7Jc7)H)ffi#t4coe<c,-P§*Jfp 
SIT'* 4 J: 5tc=S: 9 . tSfttte. ttH3!2 3&tf&®2 
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4. 

[0067] II 1 1 fcli. A- W yJIUIrJS 

Lfc£RH*>G-fe:^2 5t:oVvC, -eO0GJi57J^S 

Mi. (JtAfc'iO-fyX/KCO^-COGtiiTJ^^Klft* 1 
>bZ<toX^hZt tfftfr £ t <^Tl> 9 . OGffiTJO 

mzW&T ^±0. 0 5 G * 5 til 

[0068] <SS20HM3B©) 11 2fcv>l,014fc: 
{i*^HB<7)SS2^t£0iJ*%$aTfe 0 . OT^mcou 

fc^T. *HWM:yfr*-<*X2 lfl|t:Rtt4>iifc4ffltf) 

f -f yXvN* y h 2 2 a (ff 1 HSiW<O03#HS) ( 
Ji. 1M1P50K3 21J(Cl5ltA > ^4ffl^>T -f y/A' 
y h 3 2 a L T y t ^ 7 4 * 3 8 1 X 0 «^ 
ii(llll»3 2MOsKVT-f ^X^'7 
h 3 2 acT) ') *>. 4Wfrb^-f" -yX2 1 comm^+ 
Vcc (03#K) (C«»«EE*tttM-*3t«>*)t»WJi. 

yr< y h26aC*fUT.Hl 2(;t^-TJ; 9 

tctcy t -< y xv - v 3 9 ( *»5rcv ^ 3 «EajB#a 

[0069] i<0i3=a:flWtfcLfett«. &l!26le*f 
L"C, *m#*yv?- v72 llzma%tll9MWBc.k. 
muKjW&KtfTliyT -f V/7^-^3 9Srjll:TE|]^IP 
StlSdfc^S. imtft. 2 6&lf y 
-tf-772 1 ^maS-PlU-^t ^rSi: ?fc5MWWK« 

»-cs t . *mb*»4><o» i^tc x iwmmmx'Z i _ 
j:3c&*a»fc. o GftjwWm%$mz*mzm±X' 

* 4 J: o C =2:4. 

[0070] Haac, 0 1 4 cut, nmmst&t o g 

1 4*»Mi. rffy-f -f yX7-f -V 3 92rl5tt^Jl^tC 
tt. ^a5«^cO«?mm^^C«t oTOGaj^^flSSt 

saw-**«*s»Bci»ite* 4 ^ t 1 . 

[007 1 ]^, *WfcU!-Cli, 9?^^-^ H 3 4 

7'f-V3 9Sr»*t4*&KUi. »«^-*H3 4liM 

[0072] (3B30WBKB) 015ft^Hl 6tc 
li. SJ^llt»t«t3S3ES:linife*»>W)l(l3llltW 

*SttW-C1i. ^26fl8tfcft4fiMa52 3i: 
^)*t|6]ffi{c, CTi<i'4 ii0dlS2 6 b Z-ftlzj&f&tl 
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6I^XT**?Tfc«t{I3tf4flMil:U JATfiiW 
2 3<3jft*&SE#£±jEfl»2 6 bCJ: 9$$iJ-ri> «fc o 

izLK&iz&mzGtz mi e-ctiKW)«E±.. x 

[007 3] Z<T>t%&. Q»2 6bli. M*.tfGlI2 6 

StttWCli . 4 2 4 fc *t 15 Ltz ttSCttftSX 
■f*«*l: I/O**. 

[00743 ^<DJ 'j&fitfSi Lfe«Ot«K:J:ntf, 

fige 2 6 b tc s«f * i t c «t o , m&m 2 3 *>*iU2l 

/-tf 7 7'2 lfc**fcJii»*>WJBLfc*£'C'i. ft 

sp 2 4 catfjfirfa uxtj tfftm?&WBW&f&< l zm±z 
ti&xoiz**)^ ax mm® 2 a 

[0075]^. znmsmmmx'ii. flgc2 6b*4 

lfmfct?ixtf&<. tfz. flS2 6b£r£g2 6fc 

2 3fgc, £H2 6b<n*tfo UfcWrcdWtrWt** 
[00 76] (H4on««) si 7ca. ±iem3 

Z<D&49&mt. ail«2 3ftV*«2 6PB«X7'¥ 
■V -yT-tffiiO^gi*: . SS 1 Htt01Cii»*4«IStf-X2 
8 fctt £ T . 2 6 Mlz-mzBfS, L fcfflKlOgiB 

« 2 6 c ( x^-- wzm ) iz x off o mmt itz&iz 
■&mz&-r&, znmit. ±.i&zm%2 6c\t. £&2 

6iZttL3Zv*y7z:m-Zt££<0&f&Ztih. (I 
L, SQBtfcH. HC*^J:^fc:5eB«2 6cfciaa52 6 

fcJiS"iIfl<7>x -y ^-y^ff a i t & . 
[00773 ^^rfl?fi!tfc Lfc*ISIiWfcJ:*itf . 
MM952 3&tf££2 6fgi<nx.T*t* v^t^fl 
* . 2 6 Mc-fcCB* LfcSSB» 2 6 c (c «t >) fr 
ofilfiStt L£*»S>. ffl»f-X2 8 (Hl#B§) 

[ 0 0 7 8 ] ft. JJE»4*ISWni. £&S2 6c* 

&m2 emzBfcth* o cLfcy, ¥§*tytf7 
T2 1 <0»«c2 2«c^— ft LTtM&tasee** 
LTfc ft 4fc. Q»2 6bJi«&W= 

[0079] (W5«)Set»!a> fci^T. JJ£Lfe» 
1 ^^USS4Higpi|t'«. * yt^**)/|v»fl:i*5W- 
4fc*>K. »W2 3 3:ftS2 4«:rt-LT3a*L'C*4 
#*2 2«:fcS2 6lC*fLSS1-*fllE!t <Zfit»ji?>7 



[0080] 018frnU02 5Ktt. IMVX'J*- 

tfco, aTztuzwxmwtz. misi&mmw 

-cix-fn^L-CfeO, ifc. H2 0<i¥3ft-ty</-r--y 
7C»lSS ill. y U y ^0»<OfllsRSSWWK:5? L"C V ^ 
l>. 

[0 0S1] H19t*5^-C, ***-fe^f-yr4 1 
«, Witf^'J 3y#©^aROi a «rtfxyiH»tHft 
d^SW^^^-fli^Xy^y^LTmSitS 
T, 7X7mm~SxSmmm^^§S^^ : fSK) 
#4 2c7)|*I(ltC. 3^^^)^4 3 *-T-Agi54 4 2T 

ttM^4 5 £*«SSttS*irt:4#<0ftS4 6 5r^-LTH 

[0 08 2]±E*»»4 6ti, HiE»llBStMi:H« 

attit^ttiJ: 0 2ffli*o^ffiSi3l* (02 OtcW 
■^R11~R14, R21~R24^f+LT^t) WSJSilS 

[0083] H 2 0 iZirrtX 'j 

4 6t-?-*L-?*UB«Siifc8«3!*Rll- R12. R13- 
R14. R21 • R22, R23 • R24«0#Wi. SM2P4 5<7) 

4 2ffl1* oommtii ( Rllk R2K R13t R23. R 
12fcR22. R14tR24) Sr-fflfr^yj y ^'HISSS:^ 

eg L . ztkfv ■•/ 'jmi&n-tiWJMT i si>*t 2 . 

JfeWft-Jt^aSAJBT 3 . T4Sr. HMW*4 2±t»« 
Sil^4ffl^yr -f y/yN'-y h 4 2 atcMLt . $K 

^iEsay^-y^ix-cmt-c^s. 
[ 0 0 S4 ] ^O^r. ±Ett!S»*<otx/Kfi0»« 
Srfijffl LT ± 1 GmkiX-ntm&.ZffinX'Z h £olz 
•f&fzMZ. MM. ttMSC4 50ft§* ? 6mgBuf^ 

*\ -5-fL-eiX3-6A(rn, 220~280/xm, 470 
-5 3 0jumSS^IS5E$iil>. (it. Cil^a^S 

[0085] l2l8(Cfcv^T, *SI«s»I^S-fey^-4 7 



(10) 
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774 l*«BMM2 3rttLT&«4 8fc3aW4fcS 
9«McS*vO*&. fl, _L§£&ffi4 8{i, 

UN tttfl"Cft 6 y 'J =» vMCi 0»*<**iT . 
[ 0 0 S 6 ] CrtiJte. £®4 8&lfflU»HK4 9f§cO 

L4rv»*«. JnOHK4 9±(C(i. 4M£fr-t>"?*-y7-4 
lt«SI(ISES:4i*i:*K:. -e<0-bytf-yT4 It 

3S*-fc>"*f-vT4 l&lfla^B&ifSrlSKLfctfHB 

[00S7] w?>«te, tffl»»4 2fc£S4 8i:tf)ia 
«. l?3E»l3&ttfflfc|S8«fc, ^-^fcLtoaSffl 
<^ffll& t'-X 2 8 rie^- L^Stttfg*ffl 2 9 fc «fc 0 £ 

9 . ^OSfrHOrcii, ¥2£ fc-t 
f-/74 iaraS4 5fcdC4 8fcaRB£-MHcifitt 

*fr3J:3C«lJSLTn*. 6M§t.'-X2 
8**ffi*a»W&£i:fc:J:oT, JJE«i«4 5ftlf 
6«4 S0Wir^7 7^S; 1 0-2 2^mcOg 

[00 S8] ifc. S«S4 5&t«}£4 8[3cDX7<¥ 
*-y7ti£5:d. 3SS««S4 5afiiii«£SfcUyi 
*ft^X7**yT^£d;RtftSffi«SO|jgfi&£. 
<fc*5: JBfc-ffcfcRSg L T ^ * . 

[0089] 

[S3] 0. 0 1 gS/d2 ^0. 05 CD 

[0090] *mmwt* ^mw^y^yV4 i # 

&JI4 S t^XT^rt y 7*<7)i1£r 1 0~2 2 jum 

[009 1] *|BMHK2. d^rZfiy U 

fc, ift.Ort«tr-Affl4 4^LT«1*%«K*fir 
SiUtmM 3t, C««k*430rtflltaiK»45Sr 
WtettfcSH** * «t 5£SH-fc*lfc4**>SMS4 6 fc 

Sr«i. *««»»4 6c»*s*ifcjafiiiaw)tfx'/« 

«2&3l3:fi|fflLT± 1 GU»*?*ffllSME«:l»JrCS & 
«k')tcL^:4Mif*-ty^vr4 l $-(i8;t£G-ty-F4 



tt) hi** fct* 3 o. -eonsaT-? 

* i 02 2{c*$ixT^i.. 

[0 09 2] Z<Dffl22frWJ\t>fr%£olZ. MM&4 
53Hteg4 8ISa^XT4r-v vXC0^ffi*<2 2 xtmgg 

lf'&t>1xhZttfW)*h{><nX'h*) . SSSfte. fiMSG 
4 5C»toSeBL£G-ty9-4 7«aj*1Wt«*fl:* 

[009 3] 4fc. *50fcfl|iCi»vC. MSI&4 5&Z/ 
&ffi4 Sfg^XT*^ y7V^li£<DTIE<I£ lO/zrat 

(i, G-fe^-t4 7c7)0Gai7J* ? fiMSP4 5S^Ji4S 
Ht:»<»*5l*t:J: 9tr&o< fcn3«*£BSfc*> ( 
»§tgP4 5&t>'&ffi4 8|BW>XT4f * y r*fe&*0 

[ 0 0 9 4 ] 02 1 tCli, ^#-fe>"9-f- y 7*4 1 &tf 
&H4 8Rle>ttfflgJ: 0Gffi7JO^i»Ai:^lill^o^ 
T, XT^ J r-yr^-1'ffiS:10^mA^2 0A<miT2 

HH 2 1 tcti, X7^t >y 1 6 ju m*>ttfflrCtf> 

[ 0 0 9 5 ] H2 l tisv^W^sMrJ: 3 StiHSR 
i:#S!l<it{i{5t^t'-g^rl.. UiESBliatffl-CfcK 
BflUoJ;3t, fi@ffi4 5A^Jl4 8iat:fl<»«l 

Tjria^LT, oGaj^^aaRi^iwsKHrtciRiiJ: 

'3 KrT6fc«>(c«, SM94 5Sl/^S4 8ia^xr^ ( 

Uttwwi . n 2 1 <o ct o zm&viz*m** 

•y7*4 1 RV&&4 8fflZtPhaZtlZ>&§t±<0%&£tf 
3. 5VSJK-cft*i:^dWflIK:«^v^:. OGajTio 

^m^m^itmmi^itmx'hh 0.05 viar 

"C* o 3t«-&C . _Uex7^> -y T^fifeftt 1 0 ju mfiLh 

[0096] WThlZ, ±&<7)£ 0 {CXT^r+ v 7'^fS 
5rl^LfcSm, fi«a54 5^Stt(=jBSHLfc{B7J»tt 

9. g»l«0]!iSIs]4'«-r^9l»ih^SfflOJ:^^a5Lv^ 

[009 7] &tz. HSIWi, a^3P4 5at>'^JS4 8 
^xr^ j fy7 , ^aii. xr/yeyx^tttcg?®*- 



(11) 
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S/d2 0l#. 0. 0 1-0. 0 5?)iEffl£:&4 
^4. 

[0098] *mntwizts»x . S/d 2 Wg^fi* 

0.05, g/wi* o . o 1 1 itzwmmTtzftKi 

a*CJ:4. IP*. *S0S9I#tt, S/d2(0fiA<0G 

0Gaj^)^i)fti:^PIS*\ S/d2 Oil (02 30 
MftiO. 0 1-0. 0 7 ) {Z&tX k'<T)£ 0 CSMfc* 

[00 9 9] 112 3 (CfcVvCHJIWrJ:^ OGSWJ 
9. 02 3^J:5&1tlMtrtc^ftby-^-yT4 1 

ra&WtJKWK L v 4 0.05 V JaTC* -a 

iJ£S/d2 ollSrO. 0 5UTCRSr*ii: 
tf#gi:&4. 

[0 10 0] $WWl%ii. G-bV?4 7COU 
T, £8ft4 5<r>m)k S/d 2 colli OM&SrH&t 
i9**»fc. G-fc>"*4 7lC*tU fiHSG 

4 5 (CSMSEPftl L£^T'OM&Ssft£tl^4 fc V* 
-?-tfOll©T-^* J 02 4^$il 

TU4. 

[010 1] iO02 4*»&nj|fcj&«5:J:3fc:> S/d2 
6 d BSWJ[T^)]tl!WKLVvtt«tfcv^T-HJ'*XT 

[ o i o 2 ] 4: c bx\ Himsmmx-m^m^ 
4zv<r+v?4 1 j4fi£3M«sE<visw*-t>^-'f-jrr (0 
3 5izm r i j zttLx^t) km*mz®ffl&v& 

•yX4 1 Sr. £ftfcH^*JS5BG&£*rU:££4 8 

±fc*rtttts«M 2 9 j: <o m?& t mz, *i >w 

x<r>*7?yv>y*:'rto®tfLkLtz<r)X\ 

4fryyK>yz'tfo®f&.k utm&izitKx&m 

mmttthhnx'hh. 

[oio3] en*>. i22 5ic(i. vi*<7)G-ty*r mm 

xTyyvyfZftoXitzltzGty? mmm^s> 
0. ^>f>:/ffl7r^;^U) . ♦MtWfciiG-fey 
•9-4 7^ao-9-yr;Kco^T, *.yViiiJWi8>BLft 

[ o i o 4 ] 02 sumsmnwrrts ( 

J: o fc . *3IJfipi|i0G -t y-t 4 7 ic i ittf . ijfrgjgft 



[0 105] JdE*530fcWfcJ:4G-fey-9-4 7fc 

Xozmut (M354 5^a*^s»*aM-t4Jtft<o 

fla«rRtt4«lS) . »4JOI«OJ:3*«ldl(^- 
-9" t LT<0»Kt*-X2 8CfUT9^a5$:Klt4tt 

be) *affl-r4itfc*4. 

[0 10 6] ($6D$S&B&) 02 6&VM_03 1lc 

^mmu&fe-tywtmz^i. 02 7(102 6«qa 

-A«WJ"W)Bniifl»**L"CV^4. :i:h.£>02 6£. 
tfH2 7fc4JWC s ^^aajSJg-fcy-f 5 0 (OT. G 
■fe>^i:B&Srt4) ii. SUtHWfcPHKfllJftWW* 
*ytf7 7*2lJ. -e«0#t*:2 2 5r^L-C^Jl2 6{c 
1 . Zti /5>¥Ji*-b y-tf - -x 7* 2 1 ZHX^ 
JH2 6^0— #1*lar. Ai>y>^2 7 5rtf}fi)c-f 4-fe7 S 7 
?S«2 7 b±CjS«-r4;i:t-J: 0«*S*iTV>*. 

d«)SMHc«flatfl«ffl|gt*-X3 OSS^UfcT? 
M^^FJ31*«ffiffl§^4. 
[0 107] 2|s||SfiCTtJ:4G-fey-9-5 0t&oT{i. 
±iei*f*:2 2i:^li2 6icoraS:. 'SIWWfkLT^ft 
-&W5 l(c«J:01g«LCV>4. i<0»^tf5 1tt, TOI 
tt«*^J5 1 aC»U. *ftfllOX^— tffltaait- 
X5 1b (WitfWI8/iinSaE> SrWitfO- lwt 
%S^iE^••r4^t^cJ:0filE!t$i^TV^4. 
-cix*>^ii^Bib'-X5 1 bO^< tUI*. 
*ffifc*Wtttm-C*4Witf:fc£* -y^f ( y 
L^«14t'-X'tL-C©6EL. WC^fr-bVt 

tfl 0i o QOTt^4<};9t:!Sy c Et-C^4. 
[0108] ZZX\ 02 Stcli. ffllit*-X5 1 bS 
4> 4 ii 4 »€tt f -X*«»fi<0«^ K tJ » 4 
5 1 WjftfiiffiR 1 1 , <ajib'-X5 1 bS£ft#*tttt 
b'-XT-Jbo7t^(cfetf4Ji^«5 1 <^ffitii®R 2 4: 
t , G -b y*t 5 0 ^-jKfi^'SrffiffliaJSSil ( - 3 0 'C~ 
8 5*C) X-mmitz^i^tiX^. (IL-. 028 
Wtttttt. fi)Bib'-X5 1bOE^ft* J 0. lwt%, 

*<2 . 9 x 1 0 1 2 q. &x $ii^|gb'-X5 1 
(3f1g14b'-X) c0«ta(I* { ia+0^^O(5IIC'J)4. 
[0109] C«02 8t*Lfc»flW*Ttt, SIBit' 
-X5 1 bgf^«:*<ii^ttb'-Xt$^tS^^« 
5 1 cOl&tailR 2(± 1 0 0 Ogglc^4 \*<»XhhtK 
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ft-b y-fi- y X 2 1 &tf &JS 2 6 tRG&ffiBtf 10'« 
QfelTlc«r6J:aic. ©flgt'-X5 1 b<Nc£#>*«1B 

ffl»t*-X 5 l b <n o *>0yj?%< t i l lK»tttt- 
xmfttytfyr2 1 &tffe£2 6HI£«»«fc: 
SK Lfc«JKWr*Uf . V** »y X2 1 &tf -6 

£2 6IBlO&&tt5 1 Sr^-LfcffiJifflfr' 10" GOT 

C 0 1 1 0 ] H. *30fcWCfl6ffl^4?ri«tt«3ltffl5 1 
a{±. M£$#5 0 0MPaOTt$,S:t^ L 

<. mm, >>j3y®m. -7 yarns. 7^y/MB 

R, jK'JTS HtUHl, d?!M 5 KfflfflL TOttx* * 
WKriTS-fflffl-f 6. it, gjJi§t'-X5 lbli, 9tt 
*#1 0GPaWTOtOT-J>S^i:* ? a* L< . .I<7> 
fc*>. ^'Jy-t'/Ky-fe'ygJSI, v-'JnygJJi. >7U 

*yaiii. r? 'j/n»K. jkim $ Kfflig. ?r«ttxdf 
[o 1 1 1] ifc, fif^»5 l+ts^-riisMSt'-x 

5 1 b^fi(i. JaTt3±^4*fl»S:#«LT*3£S*Ut 
twt'fci. en*>. *B.3£Bfl:g^ Gtyt5 0t:o 
^T, 5 1 *fcfflBh'-X5 1 b £E£L3:^fe 
0. 5 5wt%g£E£L£t^£T1I*wry 

B*HttBU w^m^SKHLTSKSl SrfflsTf S 

SlAS { = (SO - SI ) X 1 OO/SO (%))£. 
££tt5 1^8Jiit*-X5 1 btf)E*ft**iJt«IB 

S36a sa»\ «itf± i GiwaaTwiioaKottajfits 

^*>**Cli. fflfib-XS 1 b<7)E£ft*:0. lwt 
**-X £«fiW* fc*>tc«*arttcftft 3fl0)WB b- 

xs i btfmg&Em&'L'iXwmztihjioK&tt 

fcUCO. 0 3wt%ajSWas^TR«C'Sr*ii:*< 

[0113] ±IW> J: 3 SrffifiSti: Lfc*JBtWfc:J:fl 
tf . #i«:tytf772 1 £Epfti3ft.6lgflE3BEfcll 
K;t-«omE*\ fc«2 6fc*tl/tWKt*-X5 1 b» 

*iHftytf-/72 1&^I2 eia-catr **fit 

[ 0 1 1 4 ] fiP<j, Zrt&Btft&Vb It&fe. *SW 



[ft4] 

V = V 0 x ( 1 - e ~clT) 

(It, vo ttttEaMUttCttS. Cii^fltbyfr 
f'/721 Stf&H 2 6 nd^>t9 «Sfi . R(i¥Sfcb y 
-tf-»r2 1fttf6*2 6BK«afl. Tli«J6SrC& 

[0 1 1 5] ±3&&»<5>li, 4*** 7 X2 l&tf 
6*2 6iaW)WS«R36^«<**«fey6tT, IftS 

v*wt * wt *xtt0rra. *$ttby 
-9-^yX2 ia^«2 eiac^sfittt^i o 1 ° ajar 

¥&tMr y<f f- y r 2 1 2 6 iarc»±-r 

[0116] B^G. 03 0 tti, mtytf'yr 
2 lRtraS2 6ia*%«S*lfc«]B («Ult*-X5 1 

fy7;W:-9^t. 4««t-ty^^-<yX2 1K3. 2V 

^s^y^-r. c<o^m*^{±. ^«2 6o«ta*^#* 

[ 0 1 1 7 ] Sfc. 03 1 Wi. ^'-y-f y^S^rJSL , 

fcmzvyrvyritz&gk&TKLfc, z<m3i*e> 

(i. (li:^i:*^0•tyX;^^^o^T. OGaSTJO^jft* 5 
yh$< : 5:-5Tv^c:i:^*^tcot-J)0. 0Gtii7J^ 
3H»**«Witf±0. 0 5Gtf U>ft£$iv5:^ffil. 
VMt«T*->*Ct. #§iO* f 9 7%Oh{cr6]±-f4C 

[ o 1 1 s i ±B6mmto£ ozmzmmi- h 

«l7J* i ®<<):5{c-tl>^ 1 !:* ? aS L<. COidC-m 
JX, ffl»f-X5 1 b|*lc7)g?^14t'-X(cJ:|,¥«ft:-fe 
y-9-f - -yX21 m&m 2 6 fiflO«jimfiHR«!BS:a 

1 0 1 1 9 ] *fc, ±te^6HiSfi«lT{i, eiHIt'-Xco 
y^-*:tlL7tSimttt'-XS:fflV^fl}jSt L 
t* { . IMIIt'-X^aS^^t'^^tt^*-^ -y* 
(3-f<y/) L^SPmttt'-Xifflo^O. 
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fitett 5 1 1 L*C. ?T«ttlHWJ5 1 atC^8it-X5 

1 b*S£U:t>*>«:fflvtf:#. 8*JFJ£:JiIMIf)t'- 
X («t«tth*-XSr^< fc 1 1 ffl^tf ) t 

[oi 2 0] *^»5 nc^it. ¥i*tytf7r 

2 i&tf££2 6mz8mi-zt:it>e>mm,&£mm£ o 

T. y-^-y 72 1&T/6S 2 6IB£Sirr* 

. Cft£iE£$ii*:#-*yp^i: «t 0 
**«*tt«rffl^TtfiV\ $*>fc. «£«5 1Cftt. 

tutonam&nms'-h x *)i$.hi&imm^xi>Bi 

[0121] (M^OSBBBJB) E3 2£MLkieMI6|| 

ttwtcsee* tat temwnw. i mmim%*x a 

5 HcfUT, ffli.tfi9«2 6fl|tc-*t:»JSLfc1M8c 
ffl^iSfl 5 2 a t , *m»*-te y?f- -y 7*2 1 &tf 
2 6 Sr±ISS^SSf5 5 2 a UT5V^lca»S*t«tt 
KfiM*-r«fc^5W1HetJW5 2 b J: 9>£i>;2d^** 

S!5 2a«i. ^2 6(C*fLx-y^-y^J&tC:fcCJ: 
9J£M$fl&. *WttJS««5 2bfcl/*;tt, 3$ 
ttWS 0 OMP am~R9i>0£teffl-tl>C: fc**H4 L 

[0122] zco^o^m&Lt iti*mmz£tu£. 

*mfc-t y*H- 7 7 2 ltcr&BoSh&ttifVJEJ: Hi"*. 
;UOmE*\ £J£2 6fc*tl/C5SB»5 2 a&tfzgfltt 

fr-fc y -/ 7* 2 1 &1>'£J£ 2 6 ffl-Cf6£-!l-**<a*0 t 

If. »yff 7 72 1 m<^mMm2 3RV&m2 
6 |H0)X7"*r ^ •/ Tn-t&Wmz . 6S 2 6 

[ 0 1 2 3 ] «. ±EJS7*i(S0rWi. S^gP2 6 c £ 

6^2 6 mc-Rfi-r « J: a c Uc#. y^* •/ 

T2 1<*>»*2 21!Bfc:SaBa-Sr»j«-r*fll«fcL-Ctll 

[0 124] (^8^S£*gS) 113 3&C/03 4 Cii 
±IW 6 mmiztt I $ An 

w^8HS£pt|l±. ^tt--ty^»/7- 
2 1 1 £JS 2 6 i: "SrH-Wfl ( Mil* v 'J 3 yJMS B B B g 



03 3a^#Hc»DSS-byt^l-IS$r*L, 034l±0 

[0125] Ztlt>® 3 3 &l r H 3 4 £&t v£ . 
•b yfrf- 772 1 2 6* -fWTft S -b y^a 

x-,h5 3 fcRifrffcRCtt. "^JtHraWtfafttx vf- 
y /*fflv i & . c: .y'J3 y*8 B a B £*Stt£l 
tfcJtSx-y^y^^as^tc. HSillg (10' Vc 
m3 ULh) <0P + £L<liN + H^l^llWiAteiJt^'f 
*y&XlZ£t)&f&l. HF-HN03 -CHS COO 
H&ox y f-y^JRt «t 9 Jiiffitt8ffii^*£'lHRft 
tXy^-y^SC:i:K:J:'). ¥3l«fby , ff-y7'2 1 
4:642 6 1 5-W:tU^yt^7 h 5 3S-JFM 

[ o 1 2 6 ] «r oj; o wmt Ltz-xmmtzSitiif. 

#«ft-fe y-9-f - y 7 2 1 fc as 2 6 i: A«P-»f4fc: «t 0 
HW=»«SJh.-C^*3&»<», *»#Hryiff-y72 IS. 

t^6S2 6 •aTj6&-r iittft^+^tz/hs < tt *) , a 

MSI52 3SI/6S2 6IBCf6^1-6»*f I* fc*«C/h 
■r61t«gi^tcjBHLfc!iJ^»tt^fl:Srl»jh-C*4J: 
tz. zmmz£tii£%6mm<7)i;o%®Gtt5 1« { 

[0127] ( -frcoffiO^SBSI ) *JMWUi 

mtt^mmt^ixhh. »ytf772ia 

fi^. i^'y 2/ 2 7 iitt^HB 3 5-<0tmii* 7^7? 

mt>?. tiv*%}£<mm®*?4imizx%mhz 

btfX'th. »*j/-/WH3 4tt. A^i;y^2 7ttJ 
»t**iH«#*)^CStt*tlrti: SSI'S 5JC 

tzmnMzmi&m&L. WLMtmw.*.y*r*~vT2 1 

[0 1 1 mtmnm i ioi^->«-riww«Bini!H 
[02] *m#-t y*r+ y 7«w 

[03] *5»«c-fey^f-v7lc»«S<x47y -/xlHK 

[04] 7 'J £/'E]R«HfiSB 

[05]±fls<OJSfflfBa0 

[06] ggC£|i^Uc*^T'<O£«c<7>¥ffi0 

[07] f^ffiiftHsmowaj^jgiBTSia 
[ 08 ] *m#-t y*t+ y t o g 

tiHitnm&zxTXx ••/-rtmz^y*-? t IX* 

[09] xr^ytfy/i#ttrx7Jfv vr^mt'ty 
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[0 1 o i nmmxAt o gsj* fc*»flte**i«i 
n 

[011] A-W yJWSrffofcffttOGHJAOSH 

[01 2i *«wwsg2Siitnsis^a5fflsia 

[01 3] 06fflS0 
[014]01Offi^0 

[015] *?ffl<r>&3mi&mikt i m#*yy*;> 

[016] ¥$ft*y^77&tX£&&#0«8Sriii@ 

[017] *mi<?>&4mmMz*-t*mft-tyvi--y 

[0 1 S ] *«BB^>»5Httl«S:7irna 1 fflia0 
[01 9] 02ffli0 
[02 0] 03fflS0 
[02 1] 0Sffli0 
[022] 09fflS0 

[02 3] ^fa*>V1--7TM>'i$mfflcDm&mt 0 

[02 4] x?yvv-y?¥m£s/&' i nfei'^x 
[02 5] •bxtfa5*<oaaatttwi8i3&tos:«^u^ 

^*s"f0 

[02 6 ] ^wmmemm^-twu^mm 

[02 7 ] 02 6*>A-AaS#T0>Bfffil2 
[02 8] »^»iOfifiiffi<OffWS»S:nrt«pttH 



[02 9] filllit--XiOE-^ftt!S^i)t OUfSriffl 

[03 0] - -yratf^fiia^ifiRSftfc 

[031] a-w yjsisffofcSkt:oGaj*<^«gB 

[03 2] *^BBo^7H{fi<5($-^-n8fflrffl0 

[033] *»«B^8iaiw*stfraw>«Mia 

[03 4] 03 3<9B-Bfa&#T'<>5fflroS0 
[035] ti£3lMf ^N^ft-fc yfr* 7 

[03 6] [^tM*fls«tc «k h ^mfowm*! yv±ft<?> 

mm • 

2 1-^mW^y^-vT. 2 2-fiift. 2 3-Sfi 

24-88B, 2 5-*«*WlfiSK-fe>^, 2 6-^ 
C. 2 6b-fl», 2 6c-S3B» (X*— t) . 2 7 
• A^^y^, 28-fflfl§t*-X (X^.— t ) . 2 9- 
■5Ti8fflR»Pk 3 4-»«y-^H. 3 5-SES. 3 9 

-*>7M ^74* . 4 i-¥3«* 

-ty-ff-^r. 4 2-liftri*, 4 3-1**. 4 4-7- 
•feyt, 4 8-&S, 4 9-J¥R£*L 5 0-^«sjD 

aa-ty*. 5 i-«^tf <£»s») . 5 1 a-^m 
murnm. 5 1 b-8fBgtr-x 52 

a-SOSS. 5 2b-3«ttJ8«?PK 5 3— fey^i- 

7h. 
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